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(54) MATERIAL FOR CATHODES OF ELECTRONIC INSTRUMENTS 



This invention is in the field of electronic equipment and pertains specifically to 
cathodes which are resistant to etching, which do not require activation in repeated loss of 
sealing of the instruments in question, which are used for the manufacture of cathode ray 
instruments, primarily for the thermoplastic recording and display of information. 

Materials which are resistant to etching and which are intended for the manufacture of 
cathodes to be used in cathode ray instruments for the recording and display of information 
with organic and other targets are well known [1]- 

A material for the cathodes of electronic instruments based on an alloy of iridium with 
rare earth metals (REM) of the cerium group is also well known [2]. 

However, the current density from a cathode of such material is low, and this 
shortcoming is holding back the development of cathode ray instruments for the recording and 
display of broadband information. 

In addition, such cathodes have a high vaporization rate, which limits their operating 
life expectancy. 

The purpose of this invention is the development of a cathode which contains iridium 
with small amounts of rare earth metals of the cerium group (lanthanum, cerium, 
praseodymium, neodymium and samarium) as the base and which possesses high current 
density and enhanced durability as compared to the cathodes known at present. 
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For this purpose, hafnium is introduced into the alloy, the composition of which 
includes iridium and REMs of the cerium group; in this process, concentrations for all the 
ingredients indicated above are selected within the following proportions, in % by weight: 

REM of the cerium group, such as 

praseodymium 0.5 - 9.0 

Hafnium 0.5 - 10.0 

Iridium the rest. 

Four mixtures of the ingredients, each containing 9% by weight praseodymium and 
differing from each other in their concentrations of hafnium, which were 0.5, 5-0, 10 and 15 
(% by weight) in each mixture in sequence, and accordingly in their concentrations of 
iridium, which made up the addition part up to 100% in each mixture, were prepared for 
obtaining the alloy. 

Each mixture was alloyed separately in an electric arc furnace with a nonconsumable 
tungsten electrode on a copper bottom in an atmosphere of chemically pure argon. To obtain 
homogeneous samples, each' alloy was remelted at least twice. 

The cathodes obtained from the alloys had the following emission characteristics (see 

Table). 



Hafnium 
additions, % 
by weight 


Output work 
(1300 °K), 

EV 


Cathode 
current density 
in continuous 
mode at 
1750 °K, 
A/cm 2 


Rate of 
vaporization of 
cathode at 
2000 °K, 
g/cm 2 s 


0.5 


2.55 


3.5 


1-10" 8 


5.0 


2.57 


4.2 


6.4- 10" 9 


10.0 


2.60 


5.0 


1.2-10' ? 


15.0 


2.56 


4.08 


1.6-10" 9 



As one can see from the table, the values for the current density of the proposed 
cathode are significantly higher than those of the cathode known at present, while the values 
for the rate of vaporization (after the stabilization of the properties for 100 hours) are 
significantly lower. The optimum addition of hafnium is within limits of 0.5 - 10% by 
weight. 

The lower rate of vaporization with an addition of up to 10% is explained by the fact 
that in this alloy, for which the base is an intermetallic compound of hafnium with a binary 
alloy, the 'diffusion factor for REM atoms is substantially lower than in the binary alloy, 
which results in an increase in durability and which makes it possible to use the cathode at 
higher temperatures with a greater current take-off. In measurements of the output work of 
the various specimens, which differed from each other in the hafnium concentration and, 
accordingly, the iridium concentration, the output work values in question fall within the 
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limits of accuracy of the measurements _ 

The indicated range of percentage concentrations of REMs of the cerium group was 
selected based on the following considerations: 

a) the phase composition of the alloy and its emission properties do not change within 
this range; 

b) the mechanical properties do vary within this range; therefore, depending upon the 
design of the cathode assembly, for the purpose of technical effectiveness in cathode 
manufacture, the possibility of regulating the mechanical properties of the alloys by varying 
the alloy composition within the range in question is provided. 

The higher emission properties of the proposed cathode make it possible to develop 
sectional cathode ray devices for the broadband recording and display of information using 
organic and other targets in a frequency band of 200 MHz or higher. In addition, the 
proposed cathode can be used extensively in cathode ray instruments in which high electronic 
brightness and durability are required. The alloy proposed for the cathodes is more plastic 
and technologically effective in the manufacturing process than the currently known alloy. 

The technology for producing the proposed cathode does not differ substantially from 
the process used for the manufacture of the cathodes known at present. 



Claims for the invention 

A material for cathodes of electronic instruments, primarily cathode ray instruments, 
based on an alloy of iridium with rare earth metals of the cerium group, distinguished by the 
fact that for the purpose of increase the cathode current density and improving durability, it 
contains hafnium at the following proportions of the ingredients, in % by weight: 

REM of the cerium group, such as 

praseodymium 0.5 - 9-0 

Haftiium 0.5 - 10,0 

Iridium the rest. 

The following sources of information were considered in the expert review; 
1- Rozhkov, S. Ye. 7 ex aL "Output work of alloys of iridium with lanthanum, cerium, 
praseodymium, neodymium and samarium/ 7 Radiotekhnika I elektronika, 1969, v. 14, issue 5, 
p. 936. 

2. Derenovskiy, M V., et ah "Electron gun. News from institutions of higher learning," 
Radioelektronika, 1976, v. 19, issue 5, p. 88. 
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. HOflJ TeXHHKe, B ^acTHOCTH K KaTOflaM, 

icToftKHMj k OTpaBJieHHW, He TpeCyiomHM ■ 
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^^jSw^^S^H 5!-?? ^ "' : npH'iopoB Ha ocHoae 
^^a^aM0m^H- c peaKoaeMenbHHMH Me-. ' 
g^a^aMH^ rpynnu {2 J . 

v o£^ Tona c KaToaa H3 



^^KP.oMe^T.d'rov TaKHe naTojau . hmsiot bh 
,^po^»|^Kppo;c orpa- 
^^^^^^-SS^.lFv^PP^'/ ^ onyjKOha, ■ < : 

~ coajaaHHe .KaTo- 
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K03eNienbHhix MeTa-onoB uepHeBoft rpynna 
( jiaHT auoM r uepneM, npasebjaHMOM, ne- 
ootmom m caMapHeM) , kotophr oCnaAaeT. 

BhJCOKOfc nJlOTHOCTbfO TOKa H nOBbZUieHHOft 

AO/iroBe^HocT^io. no cpaBHeHHio c HSBecT- 

HblMH KaTOflaMH 

JXtm 3Toro b cnnaB, b co'cTaB kotqpo- 
ro BxoflflT hpiuwB h P3M uepHesoft rpyn-' 
nbi , BBe^eH. racJ>Hna,. npn' stom. co,nep»(a- 
mie scex ynaaaHHux HHrpe^neHTOB. bm- 
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KaiKBaa cMec.b cruiaBJiHJiacb pasflenfc- 
no b .qyroBOfl new c BOJih<fcpaMOBHM a'e- v 
gacxo^yeMfcJM 3/ieKTpoflOM Ha MeflHOM 'no-. 
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